Synthesis and Biological Evaluation of Some New 2,5-Substituted 1-Ethyl-1H-benzoimidazole Fluorinated Derivatives as Direct Thrombin Inhibitors.
A new series of fluorinated 2,5-substituted 1-ethyl-1H-benzimidazole derivatives were synthesized from starting compounds 3a-i, which were prepared from acrylic acid ethyl ester and the appropriate amines using trifluoromethanesulfonic acid as a catalyst. A total of 9 novel derivatives were synthesized through 9 steps. All of them were evaluated for thrombin inhibition activity in vitro for the first time. We have altered their structures using different substituents on the amines to assess their structure-activity relationships as direct thrombin inhibitors. All the compounds were effective thrombin inhibitors, with IC50 values ranging from 3.39 to 23.30 nM. Among the compounds synthesized, compounds 14a, 14b, 14d, 14e, and 14h exhibited greater anticoagulant activity than argatroban (IC50 = 9.36 nM). Furthermore, compound 14h synthesized starting with 2-amino-pyridine was the most potent thrombin inhibitor with an IC50 value of 3.39 nM. Molecular modeling studies were performed to determine the probable interactions of the most potent compounds 14a, 14e, and 14h with their protein receptor (PDB ID: 1KTS). Docking data show that the active compounds inhibit thrombin in a similar mode to that of the potent anticoagulant dabigatran.